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Participation is an important goal for teaching mathematics in inclusive classrooms. In this paper, participation is defined as the interaction that allows children to be socially included and actively involved in mathematical learning situations. Task structure, the use of objects of representation and tasks in practical contexts are deliberately used in learning situations and their effects on participation are examined. A scene is described in order to analyse social and content-related participation more specifically.

Introduction

Inclusion is closely related to participation, as inclusion can be achieved by participating [START_REF] Booth | Index for inclusion: Developing learning and participation in schools[END_REF]. Both should address children with and without disabilities. In this study, however, the focus is on children with special educational needs to get more specific information on learning processes with regard to possible cognitive impairment. The underlying concept of inclusion and disability in this work refers to the ICF concept which considers personal as well as environmental aspects. Disability is the unsuccessful interaction of different aspects; thus, disability is a dynamic process [START_REF] Jung | Content-related and social participation in inclusive mathematics education[END_REF]. This understanding allows the individual analysis of learning difficulties and shows that different factors can either improve or complicate participation.

Theoretical background

Inclusion and participation are both theoretical constructs that have been discussed controversially. The understanding of inclusion in this paper refers primarily to educational inclusion. Reference is made to two aspects described by [START_REF] Piezunka | Vier Verständnisse von schulischer Inklusion und ihr gemeinsamer Kern: Ergebnisse von Experteninterviews mit Inklusionsforscherinnen undforschern [Four understandings of inclusion[END_REF]: the pragmatic understanding in terms of performance in school and the second understanding especially with respect to participation. The first aspect focuses on enabling and reconstructing individual learning processes, while the second refers, inter alia, to the possibility of participating in school activities and the question of how far the children can engage mathematically. This understanding is linked to social and content-related participation [START_REF] Roos | Inclusion in mathematics in primary school[END_REF]. In interaction, people's actions are hopefully related to each other (social participation) and mathematical interpretation processes are possible (content-related participation).

According to the UN Convention, inclusion means that "[p]ersons with disabilities can access an inclusive, quality and free primary education and secondary education" (UN General Assembly, Article 24, paragraph 2 (b)). Such kind of quality in mathematics education can only be realized by including specific aspects of teaching mathematics [START_REF] Werner | Mathematik inklusive. Grundriss einer inklusiven Fachdidaktik [Inclusive mathematics[END_REF], such as tasks with a common subject that can be differentiated, clear structure in teaching and the use of tools (Häsel-Weide & Nührenbörger, 2022). In particular, this study considers objects of representation and learning in contextualized situations. For more information see [START_REF] Koch | Working with objects of representation in practical contexts on length in inclusive classrooms[END_REF].

A relevant aspect of participation is interaction [START_REF] Booth | Index for inclusion: Developing learning and participation in schools[END_REF], both student-student and student-teacher interaction. The importance of interaction is also related to the constructivist understanding of learning mathematics: students should actively explore mathematical content and structures to develop understanding (e.g., Nührenbörger & Schwarzkopf, 2016). Interaction supports active exploration. In this work, reference is made to Krummheuer's interaction theory and Steinbring's epistemological theory. Both are briefly described below.

In particular, following Goffmann's theory of interactionism and Blumer's social interactionism, Krummheuer relates interactionist theories to teaching mathematics. He emphasizes the social dimension of learning. Individuals interpret a situation on the basis of their prior knowledge and personal experiences [START_REF] Miller | Some theoretical aspects of systematic learning[END_REF]. This individual interpretation is the primary framework of the situation. The framing can be modulated by interacting with others and a new framing can be created. Negotiation of meaning may lead to a working interim, a level at which the interaction continues despite possible frame differences between the individuals [START_REF] Krummheuer | The ethnography of argumentation[END_REF]. According to that theory, a learning process is defined as new framing that can be differentiated, modulated or recreated in a new way [START_REF] Krummheuer | Algebraische Termumformungen in der Sekundarstufe I. Abschlussbericht eines Forschungsprojektes[END_REF].

Mathematical knowledge is abstract and requires active interpretation that is created by individuals themselves and is supported by communication with others [START_REF] Steinbring | What makes a sign a mathematical sign? -An epistemological perspective on mathematical interaction[END_REF]. Knowledge is encoded by signs/symbols and learners have to understand the meaning of these by using "a mediation of suitable reference contexts" (Steinbring, 2006, p. 135). In the interplay of these two aspects, the learners' concept of a certain mathematical content can be identified. The connection of these three aspects is visualized in Steinbring's epistemological triangle (Figure 1). With regard to contentrelated participation, it must be noted that already the local interpretation of a new situation, the unknown objects of representation and the mathematical content is understood as learning. 

Methods

In the study, a learning environment was created that includes tasks on length and money. Respectively, two children in grades 3 and 4 worked together on the tasks: one child with and one without special educational needs according to the German government's definition. This legal definition states that there is a special educational need in terms of learning difficulties if the learning deficits are severe, extensive and long-lasting (AO-SF NRW §4). For example, in the scene described below, two boys in the 4 th grade are working together on the task. Emil has learning difficulties. Due to medication for epileptic seizures, he also has difficulties with concentration and perception. According to the class teacher, Carl has no difficulties in learning mathematics.

The children were videotaped and the interviewer asked follow-up questions to get a better understanding of the children's ways of thinking. Some main design principles were considered in the tasks: learning in interaction, learning tasks of practical contexts, learning with concrete objects and individual goal-differentiated learning on a common subject. For more information on the design of the learning environment, see [START_REF] Koch | Working with objects of representation in practical contexts on length in inclusive classrooms[END_REF]. In the following, only the relevant aspects of the first task on length will be described in more detail in order to provide the necessary background knowledge for understanding the analysed scene below. The focus of the task is to find out the distance of a long jump. For this purpose, a set of sneakers is placed on a simulated long jump field in the classroom. The children have to find out the given jumping distance on their own before discussing their solutions. They use wooden sticks of different length as objects of representation (Figure 2, for more information see [START_REF] Koch | Working with objects of representation in practical contexts on length in inclusive classrooms[END_REF]. 

Methods of Evaluation

A qualitative study design was chosen. The analysis is based on both the interactionist theory and an epistemological analysis, which were both described above. These theories are linked to the construct of participation. In terms of social participation, it is examined how and to what extent a working consensus/interim is established during the students' working process and how they refer to each other. The different framings and modulated framings of the students are used as a basis for the analysis of content-related participation. The latter is also specified by using Steinbring's epistemological triangle (see above). Analysed contents are the learners' concepts of measuring processes. The focus is on the reconstruction of the children's interpretation of measuring processes and possible commonly shared concepts. The special influence of using objects of representation and making reference to context situations are also examined.

Social and content-related participation are difficult to separate. Therefore, in the following analysis, the two aspects are not structurally separated but integrated in the text as well as in the epistemological triangles. For reason of space, not all the epistemological triangles are pictured.

Selected Results

In the following scene, Emil and Carl (see Methodology) are working on the task described above. A pair of sneakers is placed on the simulated long jump field at a length of about 1.90 meters. As objects of representation, the children have different wooden sticks at their disposal. They already know the length of the sticks from the previous session.

The selected scene is divided into the following sections: Section 1) individual solution, Section 2) Adaption of Emil's solution, Section 3) Discussion of solutions, Section 4) Revision of solution.

1

Interviewer: And now you have to find out the jumping distance of the child with the help of your wooden sticks. 2

Emil: (looks at the jumping field) So in any case, one meter. 3

Interviewer: How do you know? 4

Emil: Because that is one meter (points at the 1m mark on the middle line of the jumping field).

Carl:

(he already took four 50cm long sticks and starts to lay them into the jumping field, starting at the take-off bar and laying it parallel to the middle line) 6Interviewer: (to Emil) Ok. Then, try with your sticks. And when you are ready, write it on the paper. 7

Carl: # (lays another 50cm long stick at the first one, a third and a fourth one) So I would say it is two meters. (looks at his track and touches the sticks one after the other) One, two, three, four. 8

Emil: # (takes a 1m long stick and lays it at the take-off bar, parallel to the middle line) I'll definitely take the ten centi, the 1m long sticks.

(He takes another 1m long stick and puts it in the line, now starting at the foot tip. There now is a small space between the two sticks. Emil looks at the sticks, wagging his head. Then he slides the second 1m long stick to the first stick so that one end starts at the end of the first stick and the other end branches off from there and ends at the outer edge of the shoe.)

He jumped more than one meter.

The opening demand of the interviewer allows two different framings of the situation. On the one hand, reference is made to the contextual situation of long jump. On the other hand, there is a reference to the use of objects of representation. Emil expresses: "So in any case, one meter." He seems to takes up the offered context situation as framing and refers to the jumping distance. He justifies his answer by making reference to the one-meter mark on the middle line of the jumping field and thus expresses the understanding of measurement as determination of position (Figure 3). This does not yet include an understanding of the central aspects of measuring length [START_REF] Nührenbörger | Children's measurement thinking in the context of length[END_REF] but seems to indicate conventional knowledge concerning the measurement process. Another possibility is that Emil thinks of length and knows that the jumping distance is one meter and beyond. Emil's answer is accepted by the interviewer. At the same time, she takes up the second offered framing and calls for using the objects of representation. Emil then relates his previous statement to the wooden sticks and accepts the interviewer's framing by selecting a one-meter stick. He seems to be sure about where to start the measurement process because he immediately places the 1m long stick starting at the take-off bar parallel to the middle line of the jumping field. He retrieves another 1m long stick and places it on the side of the shoe so that the stick ends at the toe and there is a gap between the end of the first stick and the beginning of the second stick. Emil looks at his solution wagging his head and making irritated noises. Possibly his ideas of measuring to the toe and the idea of measuring without gaps are not compatible in that situation. He seems to decide for one of his ideas because he then slides the second 1m long stick at the end of the first one and thus accepts that the second stick now ends at the middle of the shoe and is branching off from the first stick. Emil thus expresses the understanding of measurement as unbroken line of sticks (Figure 4). His final statement shows that Emil, despite using the objects, sticks to his primary framing of determining the jumping distance. His understanding of the unbroken line of sticks may refer to the concept that the "measurement process requires the iteration […] of units" (Nührenbörger, 2004, p. 2). Carl chooses a different approach. He takes four 50cm long sticks and, starting at the take-off bar, places them one after the other in a line parallel to the middle line. He picks up the framing of working with objects of representation and determines the length of the track. It is possible that he has already consciously selected the number of sticks in advance. Nevertheless, he counts the number of sticks again, possibly to check his solution. His approach might be an indication for an understanding of units and subunits and the addition of results [START_REF] Nührenbörger | Children's measurement thinking in the context of length[END_REF]. Moreover, Carl seems to activate relational knowledge by relating the length of the sticks and the measurement result. Carl changes the position of the stick latest put down by Emil. Now it is parallel to the middle line. Therefore, Carl takes up the frame of working with objects of representation again and relates it to Emil's solution. He extends Emil's approach: the sticks must also be arranged in a straight line, parallel to the middle line. In doing so, he probably refers to his own solution and his ideas about conventions of the measuring process. Emil does not comment on Carl's action. The occurring difference in framing and the extended concept of measurement is tolerated by him.

11 Carl: Two meters, because (points at the first stick in his track) fifty centimetres plus fifty centimetres are one hundred. Again, plus fifty (points at the third stick) one hundred and fifty (points at the last 50cm long stick) plus fifty are two hundred centimetres. And two hundred centimetres are (.) two meters.

12-16

When asked by the interviewer, Emil agrees with Carl's solution. The interviewer asks if the solutions are exactly the same. 17 Emil:

Yes. I have ten meters (points at the first 1m long stick in his track) plus ten meters (points vaguely in the direction of the second 1m long stick) One meter plus one meter 18 Carl: Are? 19 Emil: Are two meters.

Carl remains in his previous framing to determine the length of the sticks. He also refers to the objects to justify his solution by showing mathematically that the length of the sticks is two meters. Thus, he expresses the idea of measuring as an additive linking of parts and shows a relational understanding. When asked by the interviewer, Emil agrees with Carl's solution. He seems to modulate his previous framing and shows the same understanding of measuring as Carl. Carl guides Emil through the answer by picking up a pattern of interaction and also demands to name the result.

20-22

The interviewer explains that there is a certain rule in long jump: you measure from the take-off bar to the nearest part of the body. 23 Carl:

(takes three 5cm long sticks, places one of them parallel to his track already layed down, beginning at the end) 24 Emil:

[…] 25 Carl:

(places another 5cm long stick behind the other, starts to take a third one, but then takes a 2cm long stick and places it at the end of the 5cm long sticks) 26-30

Emil does not start working. The interviewer tries to encourage him. 31 Carl:

Ok. He jumped one meter eighty-eight (..). Because, I put down two times a 5cm long stick. That is two meters # minus ten centimetres 32 Emil:

# One meter fifty! I am that tall. 33 Carl:

Two meters minus ten centimetres minus two that's # one meter eightyeight. 34 Emil:

# I am (incomprehensible). I am nearly as tall as my mother. So, my mom is almost that tall (points in the direction of his track).

The interviewer adds new information to the contextual situation and this extends the framing of the situation. Carl modulates his framing as a reaction to this stimulus. He uses his previous solution by placing sticks between the end of his previous track and the end of the shoe, then determines the total length by subtraction. Emil, meanwhile, does not begin to adjust his solution. Probably he does not know how to deal with the new information given by the interviewer. It is also possible that Emil's concentration is starting to fade. In any case, there seems to be an interruption of the working interim.

Even after repeated encouragement by the interviewer, Emil does not continue his work. The working interim is then maintained by Emil himself, introducing a new frame related to everyday life. He possibly uses Carl's statement that the jumping distance is 1m 88cm to relate his height and that of his mother to the situation. In this way, he extends the idea of measurement as the indication of results in meters and centimetres (Figure 6). 

Conclusion in terms of participation

The offered framings regarding the objects of representation and the contextual situation seem to be taken up by the children; they manage to switch between the framings and seem to tolerate the differences. A working interim emerges in which social participation takes place. In Emil's case however, there is a risk of interrupting the working interim whenever he is possibly confronted with high demands. One new framing beyond the context situation allows him to participate nevertheless.

In terms of content-related participation, different local interpretations of measurement processes can be reconstructed. Furthermore, the children's interpretations change during the work process and in some cases can become more complex. For example, in the interaction with Carl Emil extends the expressed conventional knowledge and integrates aspects of a relational understanding of measuring. Moreover, a shared interpretations emerges.

The objects of representation seem to allow different approaches and they are used for different purposes: for solving, reviewing and communicating. In addition, they seem to evoke many contentrelated interpretations that refer to the conventions of measuring or express the relationship between objects and their qualities. Nevertheless, the analysed scene suggests that the action with the material does not automatically indicate a structural understanding of measurement processes. A differentiated consideration is necessary. The context situation seems to be complex for the children, as all the contextual information is only reconsidered once additional information has been provided by the interviewer. At the same time, the context of long-jump and other everyday situations (associated by the children themselves) seems to be an opportunity to maintain participation, especially for Emil.

Conclusion and outlook

Comparing the scene analysed above with other pairs of children working on the same task, there are some similarities but also some differences. Despite huge differences in the way they learn mathematics, all pairs of children manage to establish a working interim, at least temporarily. The learning environment therefore seems to allow all children to participate socially. In some situations, however, shared patterns of interaction emerge that do not yet constitute a working consensus. Due to the limited number of pages, it is unfortunately not possible to focus more on the interaction between the children at this point. This will be further explored in future research. In terms of contentrelated participation, a modulation of framings can be observed in students' interaction, as well as different interpretations of measuring processes. These interpretations refer partly to conventional knowledge and partly to relational knowledge and illustrate the complexity of measurement processes. The influence of content-related interaction on the modulation of interpretations will be elaborated in a more differentiated way in the further work. Furthermore, the influence of working with objects of representation and the reference to contextual situations on participation will be further specified and different forms of participation are to be derived, which are expressed in the interplay of interaction, use of objects of representation and the context situation.
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